setting for prediction of recurrent falls in men and women aged 65 years and over living in the community. 
Introduction
In recent years, quality of life (QoL) measures have increased in use [1, 2] . Studies in older people have shown that QoL is perceived to extend beyond health, and any measure should also cover social circumstances and functional limitations [3] . For instance, an injury can affect mental and physical health, functional ability and social activities. Any intervention may affect one or more these, not necessarily all in the same direction. It can be very useful to gauge the impact of the intervention by a QoL measure, but relatively few measures have been developed for older people. CASP-19 is a wide-ranging theoretically derived measure of well-being developed for older people, spanning four domains of control, autonomy, self-realisation and pleasure. It is meant to reflect the 'Third Age' (characterised by freedom from work and family constraints) rather than just the Fourth Age (decline and dependence) [4] . It has been used in some major observational studies in Europe and USA [5] [6] [7] [8] .
However, before using this measure, we should consider how to interpret changes on this scale and whether it discriminates between, and is responsive to, relevant differences or changes in circumstances of the subjects involved. Interpretability has been defined as 'the degree to which one can assign qualitative meaning to an instrument's quantitative scores' [9] . Discriminatory power is the ability to distinguish between subgroups differing in health or socio-economic position at a cross-sectional comparison [10] . Responsiveness assesses how well an instrument can detect longitudinal differences in outcomes that are of practical importance [11] . A single analysis cannot establish whether a measure meets these criteria: this becomes apparent as evidence accumulates.
In this paper, the interpretability, discriminatory power and responsiveness of CASP are investigated by anchorbased methods [12, 13] . These examine the relationship between the measure of interest and an independent measure that is interpretable and at least moderately correlated with the instrument (e.g. presence of symptoms or job loss). The data have been used to investigate crosssectional and longitudinal differences in CASP scores for a number of explanatory variables related to the dimensions spanned by the measure and will be used as anchors. The analyses in this paper use data from the English Longitudinal Study of Ageing (ELSA).
Methods Subjects
The ELSA cohort collects data on many aspects of economic, health-related and social circumstances from a nationally representative sample of non-institutionalised adults aged 50 years and over in England. The analyses in this paper use data from Wave 1 and Wave 2 downloaded from the UK Data Archive. Wave 1 ELSA interviews took place in 2002, and Wave 2 interviews in 2004-05: the average time between them was 28 months. Technical details and results are available in published reports [6, 14] . A total of 9,300 people completed CASP in Wave 1 and 6,820 in Wave 2. The analyses in this paper are restricted to 6,182 participants who completed CASP on both occasions. This restriction to complete cases allows a clear comparison between the cross-sectional and longitudinal differences.
Measures
The QoL measure used is CASP [15, 16] , which was developed for older people. It is a self-completion questionnaire and spans four derived dimensions of control, autonomy, self-realisation and pleasure based on Likert scaled items. Examples of items are 'My health stops me from doing the things I want to do' and 'Shortage of money stops me from doing the things I want to do'. CASP has both a 12-item and the more commonly used 19-item version. The scale developers recommended CASP-12, particularly if researchers want to use the subscales [16] (NB an earlier version of CASP-12 was used in SHARE [5] ). However, there is some evidence of a ceiling effect in CASP-12, which is less of a problem for CASP-19, so CASP-19 is used in the analyses in this paper (Supplementary data available in Age and Ageing online, Figure 1 , where CASP-12 and CASP-19 scores are plotted against each other, for the two successive waves of data collection). CASP-19 has an overall summary measure on a 0-57 scale: high scores correspond to greater well-being.
Eight of the variables collected in ELSA have been used to characterise participants' circumstances. They were chosen to reflect different aspects of well-being included in the CASP-19 items and had a high response rate (≥98% in those who completed CASP-19 in both waves). They comprised four health indicators and three socio-economic indicators: whether or not the respondent has a limiting chronic illness, suffers from depression (CES-D 8 score>3 [17] ), is often troubled by pain, has difficulty walking ¼ mile, lives alone, is in employment and has access to a car. A self-assessed socio-economic variable was also included, their 'self-perceived social status on a ladder' (0-100 scale, 100 being highest status).
The changes in their circumstances between the Wave 1 and Wave 2 were characterised as 'Same', 'Better' or 'Worse' for the binary variables: this allows consideration of whether the direction of change is important in describing meaningful change [12] . 'Worse' describes those whose health-related condition had deteriorated, and, arbitrarily, those who had changed to living alone or were no longer in employment in Wave 2 were also categorised as 'Worse'. In addition to calculating the difference between the 'position on social ladder' collected at Wave 1 and Wave 2 (the prospective approach), participants had also been asked at Wave 2 whether their 'position on social ladder' was 'Same', 'Better' or 'Worse' (the retrospective approach). A number of studies have found differences between retrospective and prospective assessment of change [18, 19] . Warnings have been given about using retrospective assessments, since patients can have difficulty recalling previous states and are unduly influenced by their current state when describing any change [18] . Given these problems, only the results of the prospective change in social ladder score have been reported.
Covariates which did not change over time were also used in the analyses: age at Wave 1, whether the respondent was educated to A-level standard (completion of high school education) and gender, as these have been shown to be associated with CASP-19 scores [20] .
Statistical analysis
The interpretation of changes of scores on the CASP-19 scale has been addressed by both cross-sectional and longitudinal anchor-based approaches. In the cross-sectional analyses, mean levels of CASP-19 at Wave 1 were compared between subjects who differed on the eight anchor variables chosen for the analysis. This was done as eight separate linear regressions looking at the relationship between the CASP-19 score at Wave 1 (the outcome variable) and the separate health and socio-economic anchor variables while adjusting for age as a quadratic function, gender and education (the non-varying covariates). Social ladder position was included as five categories (and therefore four dummy variables), as the relationship between CASP-19 at Wave 1 and this variable was non-linear. The strength of association of the 'social ladder' (0-100 scale) with CASP-19 was measured by a Spearman correlation coefficient.
A similar approach was taken to look at longitudinal changes, where the responsiveness of CASP-19 was explored using regression models [21] . Here, the change in CASP-19 (Wave 2-Wave 1) was the outcome variable and was regressed on the changes in the anchor variables between the two waves. The change in the prospective measurement of social ladder position was included as a linear term, since the relationship with the change in CASP-19 scores appeared to be linear. The separate regressions for each anchor variable all also contained age (as a quadratic function), education, gender and time in months between data collection for the two Waves.
All analyses were done using Stata version 9 [22] , using sample weights to allow for the complex survey structure.
Results
The mean CASP-19 score at Wave 1 for the 6,182 participants who had completed the score at both Waves was 43.3. The baseline distribution of the anchor variables and other covariates are shown in Table 1 . Table 2 shows the unadjusted mean CASP-19 scores at Wave 1 for different subgroups. It can be seen that the differences in means between the subgroups (yes/no) vary between 8.0 for difficulty walking ¼ mile, and 1.9 for living alone: adjusting for age, gender and education made very little difference to these estimates. The mean CASP-19 score varied considerably along the social ladder subgroups. The 95% confidence intervals indicate that all these changes are statistically significant at the 5% level, indicating that CASP-19 has adequate discriminatory power between subgroups varying in factors reflecting some relevant aspects of QoL.
The better or worse) in limiting chronic illness, depression and pain categories. Changes in being able to walk ¼ mile and in were seen in around 15% of subjects, but changes in living alone, having access to a car and being in employment only occurred in 4-9% of subjects. Changes in multiple categories were not very common: 32% reported no changes in any of the eight anchor variables, but 34% reported changes in one, 21% in two, 9% in three and only 3% in 4 or more. Table 3 shows the results of the linear regressions of the change in CASP-19 scores associated with changes in each of the anchor variables. The regression coefficients estimate the difference in the change in CASP-19 score for those where that category improved compared with those where it was unchanged, and similarly between those whose situation worsened against those unchanged. The mean changes in CASP-19 show that they were positive when a variable improved, and negative when the variable worsened (as would be expected). In contrast to the cross-sectional analyses, these mean changes were smaller, none being greater than 2 units. For most anchor variables, the mean change in CASP-19 was higher by about 1 unit when a category improved and lower by about 1 unit if it worsened. The analysis of the change in social ladder score provides an estimate of the mean change in CASP-19 for a 10-unit change on the ladder scale. The 95% confidence intervals indicate that these changes are statistically significant at the 5% level for all anchors, except for living alone and being in employment, indicating that CASP-19 is responsive to changes in many anchors reflecting some relevant aspects of QoL.
Discussion
The ELSA cohort data set has allowed consideration of the interpretation of a QoL measure aimed at those in early old age. When anchor-based approaches are taken to interpreting values or differences on a QoL scale, the anchors need to be both interpretable in themselves and be associated with the QoL scale. The health-related and binary socioeconomic variables were clearly interpretable, and were related to one or more of the Likert scales on which CASP-19 was based. The numerical social ladder score was moderately correlated with CASP-19: the Spearman correlation coefficient was 0.41. It was found that the difference in mean CASP-19 scores at Wave 1 between binary categories varied between 1.9 for living alone or not, to 8.0 for being able to walk ¼ mile with difficulty or not. These sizes of differences correspond to standardised effect sizes [21] (with respect to the Wave 1 standard deviation of CASP-19 scores) of between 0.2 and 1.0. These effect sizes would usually be interpreted as small to large effects, and since all the differences were statistically significant, this indicates CASP-19 has adequate discriminatory power. Although the anchor variables were chosen to reflect different aspects of wellbeing, they are correlated to some extent, e.g. those who had difficulty walking ¼ mile were more often troubled by pain. Therefore, the difference in mean CASP-19 score between categories of one anchor variable may also reflect the fact that they have a tendency to be affected by other anchor variables.
There has been little work on trying to interpret values on the CASP scale. Blane et al. [23] used the Wave 1 data set from ELSA to investigate the association between social position and CASP-19 scores and reported that 'as a yardstick against which to judge differences in CASP-19 scores, the differences between not having a long-standing illness and having a limiting long-standing illness … is 8.2'. This is slightly larger than the unadjusted differences reported here, but probably reflects the fact that they used all those who had completed CASP-19 in Wave 1, not the smaller subgroup those who had completed CASP-19 in both waves used in this analysis. However, the results from this analysis further aid the interpretation of CASP-19 by providing estimates of differences due to extra factors related to the CASP-19 items. As reported earlier, CASP-19 was not completed by all members of the cohort. It is difficult to estimate whether this has biased the results in this analysis. However, a previous study found that there was no difference between the analyses of CASP-19 scores in Wave 1 of ELSA using either subjects who had completed CASP-19 or using multiple imputation to replace missing records [20] .
Note that this analysis has not shed any light on the minimal important difference-usually defined as the smallest difference in score that patients perceive as either beneficial or harmful and that would lead the patient or clinician to consider a change in management [24, 25] . It is not possible to say whether changes in CASP-19 score across any of the factors investigated should be regarded as of practical importance to overall QoL.
When the longitudinal changes in CASP-19 were investigated, it was found that subgroups who had changed (for better or worse) over approximately 28 months on the chosen binary variables had changed their mean CASP-19 score by about 1 unit, in the expected direction, compared with those where the category remained unchanged: the exception was in the employment subgroups. There is considerable debate about the most appropriate way to measure responsiveness without using anchor methods [26] . To allow some comparison between the cross-sectional and longitudinal results, a difference of approximately 1 unit in means of change scores of subgroups could be expressed as an effect size of 0.2-0.3 (with respect to the SD of changes in CASP-19), which would usually be interpreted as 'small'. Whereas the Wave 1 differences in CASP-19 between levels of an anchor variable showed some variation between the anchors in the cross-sectional analysis, there was far less variation in the longitudinal changes between change categories of these anchors. Nonetheless, these mean changes over time were statistically significant at the 5% level for six out of the eight anchor variables, indicating that CASP-19 is responsive to changes in anchors that reflect some aspects of QoL.
Conclusion
This analysis has made a contribution to the interpretation and performance of the CASP-19 score, and to an understanding of the factors that are associated with crosssectional and longitudinal changes in QoL in older people within the general population in England.
Key points
• Cross-sectional comparison of CASP-19 scores found small differences in those who differed in indicators of socio-economic position and larger differences in those with differing health states.
• CASP-19 can discriminate between subgroups differing in health or socio-economic position.
• CASP-19 is responsive to changes in factors that reflect aspects of QoL.
